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We present high signal-to-noise ratio, mode-by-mode cavity ring-down spectroscopy (CRDS) line shape measurements
of air-broadened transitions in the 30013 ! 0001 band of 12C16O2 located near  = 1.6 m. Absorption spectra were
acquired from (230-290) K with a variable-temperature spectrometer developed in the framework of the NASA Orbiting
Carbon Observatory-2 Mission to improve our understanding of carbon dioxide and oxygen line shape parameters. This
system comprises a monolithic, thermally stabilized two-mirror, optical resonator exhibiting a mode stability of 200 kHz
and a minimum detectable absorption coefficient of 10 11 cm 1. Observed spectra were modeled the using the recently
recommended Hartmann-Tran line profile (HTP) a (and several of its limiting cases) which includes the effects of Dicke
narrowing, speed dependent broadening, correlation between velocity- and phase-changing collisions and first-order line
mixing effects. At fixed temperature, line shape parameters were determined by constrained multispectrum fitting of spectra
acquired over the pressure range (30 - 300) Torr. For each transition considered, analysis of the temperature dependence of
the fitted line shape parameters yielded the pressure-broadening temperature exponent and speed dependence parameter,
where the latter quantity was found to be in good agreement with theoretical values consistent with the HTP model.
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